Characterization of effect of repeated freeze and thaw cycles on stability of genomic DNA using pulsed field gel electrophoresis.
In this study, we systematically investigated the effects of repeated cycles of freeze/thaw on stability of genomic Deoxyribonucleic acid (DNA) samples as evaluated by changes in DNA size, concentration, and freeze/thaw protocols. The DNA was isolated using standard extraction procedures including phenol/chloroform and commercially available Gentra Puregene and Qiagen QIAmp kits. Changes in DNA were monitored over 18 cycles of freezing and thawing utilizing several freeze/thaw protocols. DNA samples from multiple subjects prepared from whole blood samples were examined by pulsed field gel electrophoresis (PFGE), and shown to have different average molecular sizes and size distribution patterns depending on the extraction method. Results of freeze/thaw experiments, analyzed by PFGE, showed progressive DNA degradation of the samples, with DNA sizes larger than 100 kb most sensitive to freeze/thaw degradation. Increasing the DNA concentration of stored samples from 10 μg/mL to 100 μg/mL had a somewhat protective effect on DNA stability. Variations in freeze/thaw protocols did not have a significant impact on DNA stability during repeated freeze/thaw cycles. At freeze/thaw cycle 18, average molecular size and size distribution of all DNA samples tested approached 25 kb, regardless of their initial average size and size distributions. This study provides insight on DNA degradation during freeze/thaw cycles and offers guidance to storage and handling of DNA samples.